Sandy soils have poor physical properties, which cause them to drain quickly and not hold water well; however, with the addition of cattle manure, sandy soil can be improved. Therefore, experiments were conducted to investigate the characterization and impact of different particle sizes of cattle manure (CMS) on improving some physical properties of sandy soil and thus the yield of lettuce. Cattle manure was ground to powder and was sieved with three different Particle sizes 4.76-2 (CMS1), 2-0.8 (CMS2), 0.8-0.4 (CMS3) mm. Some physical properties were measured for different Particle sizes of manure. A batch of sorption experiments was carried out to study the role of different Particle sizes of manure on adsorption of N, P and K from aqueous solution. Two experiments were carried out on sandy soil (pots and field) to study the impact of adding CMS (5 ton/fed) to enhance some physical properties of sandy soil. The results indicated that the physical properties of cattle manure changed based on particle size fractionation, where Bulk density and saturated water holding capacity increased as particle size decreased, while porosity reduced as particle size decreased. The results of the sorption parameters of N, P and K on different particle sizes of manure indicated that maximum sorption occurred on CMS 3 for both P and K according to Langmuir and Freundlich sorption models. Two experiments showed that CMS had affected significantly the total porosity (TP), bulk density (Bd), slowly drainable pores (SDP), water holding pores and (WHP) available water (AW) in comparison to control. The CMS had a slight effect on Quickly-drainable pores (QDP) and fine capillary pores (FCP) as compared to the control in How to cite this paper: Elboth experiments. Fresh weight, dry weight and number of leaf lettuce increased significantly with decreasing particle sizes of cattle manure as compared to control.
Introduction
Sandy soil is widely found in arid and semi-arid regions in the west and east desert areas of Egypt. Texture sandy soils are composed of more than 68% sand, and less than 18% clay in the first 100 cm (ISSS Working Group, 1998) . It is very difficult to manage sandy soils because they easily lose nutrients by leaking and are highly prone to corrosion due to poor aggregation (Burt et al., 2001) . Therefore, the fertility level of this soil is very poor (Kheir et al., 2016) . Physical properties of sandy soil are easily identifiable: weak or no structure, high permeability, high infiltration rate, poor Aggregate stability and poor water retention capacity (Van Asperen et al., 2014; Bhanu et al., 2018) . Increasing productive lands is one of the major targets of the agricultural policy. In the case of sandy soils is limited due to inert chemical and biological conditions.
Applying organic materials to soil not only creates a better nutritional state, but also positively influences physical properties of soil, such as soil particles aggregation, water retention properties, hydraulic conductivity, bulk density, porosity, available water and airing, and reduces the rate of erosion (Diana et al., 2008; Mylavarapu & Zinati, 2009; Arthur et al., 2011; Giorgio et al., 2019) . The water management and nutrient-supply of sandy soil are significantly improved by organic matter treatment (Celik et al., 2004; Monica et al., 2011) ; also enhanced the overall sandy soil microbial activity, especially of the desirable groups (Monica et al., 2011) . Organic amendments may increase crop yields by improving soil nutrient availability and resilience of soil structures in addition to high water retention during the crop growth period (Jiang et al., 2018) . Agricultural and animal wastes, rather than throw them, can provide a cheap alternative source of organic matter to improvement of soil fertility (Mubarak et al., 2009 ).
The main supplier in this regard is cattle manure (Bayu et al., 2005; Rasoulzadeh & Yaghoubi, 2014) ; supplying nutrients, increasing organic matter, increasing cation exchange capacity (Bakayoko et al., 2009) and improving soil physical properties such as porosity, soil bulk density, particle density, infiltration, hydraulic conductivity, stability of aggregates and available water capacity, application of cattle manure showed positive effect on physical soil properties (Rasoulzadeh & Yaghoubi, 2010) . The physical and chemical properties of organic matter were changed by Particle size fractionation (1.6 to 0.1 mm), where there is a (Shulan et al., 2012) . The finer composts release nutrients faster than coarse compost (Lata Verma & Marschner, 2013) . The objective of this study was to evaluate the impact of adding of different particle sizes of cattle manure on improve some physical properties of sandy soil, nutrient holding capacity of soils and it is effect on the productivity yield of lettuce.
Materials and Methods
The cattle manure was air-dried, ground and sieved with three different particle sized meshes to obtain 4.76-2 (CMS1), 2-0.8 (CMS 2), 0.8-0.4 (CMS 3) mm and (CM) without grinding. Total nitrogen in CMS digestion determined by Kjeldahl method according to (Cotteine et al., 1982) . Total P, K in CMS determined by wet digestion according to (Cottenie et al., 1982) , and total P determined by Inductively Coupled Plasma Spectrometry (Ultima 2 JY Plasma) (Ivajlo et al., 2008) . Also total K was determined by flame photometer. Organic matter content was determined according to Walkley and Black Method (Black, 1982) . The
properties of the used CMS illustrated in Table 1 . 
Batch Biosorption of Different Particle Sizes of Manure
A batch sorption experiments were carried out to study the role of different Particle sizes of manure on adsorption of N, P and K from aqueous solution. The stock solutions of the N, P and K used in this study was (1000 mg/l). Subsequent dilutions of (10, 20, 30, 40, and 50 mg/l) were prepared by suitably diluting stock solution with double distilled water. The experiments were performed in 100 ml flasks containing 50 ml of N, P and K of different concentration plus 2 g manure with four different sizes, and with four replicates for each experiment. The mixture was shaken in a rotary shaker at 50 rpm for one hour followed by filtration using Whatman filter paper (No. 1). The filtrate containing the residual concentration of N, P and K was stored for analysis.
According to (Vijayaraghavan et al., 2006) the equilibrium sorption capacity of N, P and K was calculated by: where; S is equilibrium N, P and K ions capacity (mg/g), C e and C 0 are the concentrations (mg/l) of the metals in the initial solution and the equilibrium solution after the experiment, respectively, V (l) is the volume of the solution and m (g) the amount of different sizes of manure used.
The sorption data were fitted to some sorption models such as Langmuir and
Freundlich isotherm models using software IsoFit (Matott, 2007) .
Langmuir equation
where, C e is the supernatant concentration at the equilibrium state of the system (mg/l), q m and K L are the Langmuir constants, representing the maximum adsorption capacity for the solid phase loading and the energy constant related to the heat of adsorption respectively.
Freundlich equation
where, K F and n are adsorption capacity and affinity, respectively.
Some Physical Properties of Different Particle Sizes of Cattle Manure
Samples of cattle manure were replicated five times, in order to determine some physical properties of different sizes manure, such, Bulk density (Bd) (g/cm 3 ) = dry weight/volume, Particle density (Pd) according to (Blake & Hartge, 1986) .
Total porosity (TP) was calculated (%) = (1 − Bd/Pd) × 100 according to (Klute, 1986 ). The water holding capacity (WHC) (% volume) was also calculated as [(wet weight − dry weight)/volume] × 100 (Inbar et al., 1993 ).
Pots Experiment
Study effect of different Particle sizes of cattle manure (CMS) application on some physical properties of sandy soil (bulk density (Bd), total porosity (TP) field capacity (FC), wilting point (WP), available water (AW) and pore size distribution). Each pot contained 1.5 Kg of soil. The soils mixed uniformly with the CMS at rate 5 tan/fed and packed in plastic pots. Five treatments (control, manure without grinding (CM), 4.76-2 mm (CMS1), 2-0.8 mm (CMS2) and 0.8-0.4 mm (CMS3) were applied in five replicates by completely a randomized design.
The amount of water for irrigation was measured each time by weighing pots, to reach the field capacity. Soil samples were taken from each pot after 60 days and were analyzed. The available water capacity (AW) calculated as difference between FC and WP. Pore size distribution calculated from pF curves according to (De-leenher & De-Boodt, 1965 ).
Field Experiment
The experimental site arranged in Bader center, El-Beharia Governorate. It was 
Results and Discussion

Batch Sorption of Different Particle Sizes of Manure
The effect of initial metal concentration (N, P and K) on adsorption onto different particle sizes of manure are illustrated in Figures 1-3 . It suggested that the biosorption capacity of K (at 50 mg/l) increased with decreasing the particle size manure with four different sizes increased with an increase in the initial concentration of N, P and K (50 mg/l). These results may be due to the functional groups present offer certain forces of attractions for the metal ions and provide a high efficiency for their adsorption in manure. These finding are in agreement with the findings of (Rajashekhar et al., 2017; Eshwar et al., 2017) who found that the manures was content fulvic acid, carboxyl groups and phenolic -OH groups. The experimental data (sorption isotherm) obtained from the batch studies of N, P and K on different particle sizes of manure were modeled using various simple adsorption models such as Langmuir and Freundlich models ( Table 3) .
The results show the sorption parameters of N, P and K on different particle sizes of manure indicated that maximum sorption of was occurred on CMS 3 for both P and K according to Langmuir and Freundlich sorption models. The CMS 3 has more ability for retention of such as P and K. The partition coefficient was 1.8 L/kg for P and 8.12 L/kg for K, indicated that K is more binding on such materials than N and P. The results indicated that optimum size of manure is 0.8-0.4 mm; it has maximum sorption of both K and P because of their high reactivity due to the large surface to volume ratio leading to improve efficiency of nutrient adsorption. These results were in agreement with (Aryanpour et al., 2017) . The maximum sorption of N occurred on CMS 2. The partition coefficient was 7.44 L/kg. 
Some Physical Properties of Different Particle Sizes of Manure
The bulk density (Bd) and water-holding capacity (WHC) increased as particle size decreased, significantly higher Bd and WHC were 0.8-0.4 mm CMS3 (Table   4 ). The values of the CMS 3 bulk density suggest that these cattle manure fractions have less pore space and more compact, due to the low volume of manure.
The total porosity (TP) of CMS was similar to that of Bd because of inverse relationship between Bd and TP ( Table 4 ). The results showed that the CMS 3 treatment improved the bulk density, total porosity, and water-holding capacity.
The physical properties of the cattle manure changed in different Particle sizes.
This was due to the fact that small particles have smaller volumes, less pore spaces and more compact pattern. This would lead to improving total porosity, bulk density and water holding Capacity (Shulan et al., 2012) . 
Effect of Different Particle Sizes of Cattle Manure on Some Physical Properties of Sandy Soil
Impact of different particle sizes of cattle manure (CMS) on total porosity (TP), bulk density (Bd), pore size distribution and available water (AW) in pots and field is given in Table 5 and Table 6 . The additions of CMS decreased soil Bd significantly compared to the control. The highest decrease was found with CMS 3 treatment the average values in pots and field 1.26% and 1.33%, respectively. The addition of CMS significantly increased soil TP significantly compared with control. The highest total porosity value was observed at CMS 3 treatment in two experiments (pots and field). The average values in pots and field were 40.9 and 43.24, respectively. The total porosity improved by using CMS compared to control. Soil bulk density (Bd) is one of the best values used as an indication for the status of sandy soil structure and the porosity is adversely associated with bulk density. Additions of the organic matter increased soil total porosity and decreased soil bulk density (Rochana et al., 2006; Shulan et al., 2012) . This may be due to the improvement of the structural status of the soil. Similar conclusions were reported by (Doaa, 2012) who found that total porosity increased by organic matter application. Pore size distribution in soil was affected by different Particle sizes of cattle manure.
Pore size distribution The treatments were decrease significantly in slowly drainable pores (SDP) compared to the control. The SDP reduction ranged from 9.76% at CM to 12.38% at CMS3 in the pots experiment, while reduction ranged from 3.4% at CM to 4.8% at CMS3 in the field experiment. Water-holding pores (WHP) increased significantly upon the addition of treatment compared to the control. The values of WHP in pots experiment for the control, CM, CMS1, CMS2, and CMS3 treatments were 2.7%, 6.9%, 6.7%, 7.5% and 7.6%, respectively and in the field experiment these values were 1.3%, 3.08%, 3.15%, 3.13% and 3.81%. This increased the value of such types of pores is an evident manifestation of the positive effect of organic matter addition on creating favored soil structure and forming pores which hold water useful for plant roots. The application treatments to the soil caused a slightly decrease in soil Quickly-drainable pores (QDP). This decrement of (QDP) was non-significant as compared to control in both experiments. The capillary pores (FCP) increased with the addition of treatment, but this increment of FCP% was non-significant compared to the control. FCP in pots increased from 1.7% in control to 2.8% with CMS 3 application, while in field increased from 1.02% in control to 1.39% under the CMS 3 application. The above-mentioned results showed that addition of treatments increased water useful pores (WHP), and reduce the less water useful pores such as (QDP) indicating a better structure. The water holding pores (WHP) and slowly drainable pores (SDP) were the most positively affected by pores. WHP and SDP represent major parts of sandy soil porosity, and they are highly important in soil fertility and plant growth. These finding are in agreement with (EI-Maghraby et al., 2011; Francesc et al., 2016) who pointed out that adding an organic matter increased the number of small and medium sized pores, indicating a better structure and potential plant growth. Such changes in the pattern of pore size distribution would reflected in increasing water-holding capacity, and would certainly contribute to greater plant growth and ultimately higher grain yields (Ali, 2011) . The Pore size distribution improved with decreasing particle sizes of cattle manure. This may be due to the small particles have smaller volumes, less pore spaces. This leads to entry it between sand grains.
Available water (AW) Data presented in Table 5 and Table 6 indicated that addition of CMS significantly increased available water as compared to control in both pots and field. Also, results revealed that the values of AW significantly increased with decreasing particle sizes of manure. Available water in soils varies according to their bulk density and structure relationship to total pore size distribution. The organic matter improves available water in sandy soil. This may be due to the fact that organic substances attain a pronounced high content of active organic D. A. El-Nagar, R. A. A. Mohamed Journal of Geoscience and Environment Protection compounds that enhance the water molecules to be chelated (Moustafa et al., 2005) . The Small particles have higher water holding than large particles this may be due to active organic compounds. These findings are in agreement with (Jiao et al., 2006; Mubarak et al., 2009; Rasoulzadeh & Yaghoubi, 2010; Vengadaramana & Jashothan, 2012) who found that addition of cattle manure increased aggregates soluble in water of a sandy soil. This means that an improved soil structure may have positive impacts on water holding capacity. Organic residues reduce water movement in sandy soil. This provides a better chance for crops to absorb water and nutrients rather than leaking.
Effects of Different Particle Sizes of Manure on Fresh Weight, Dry Weight and Number of Leaf of Lettuce Plants
Data in Table 7 showed that CM, CMS1, CMS2, and CMS3 treatments significantly increased the fresh weight, dry weight and number of leaf yield of lettuce plants as compared with the control. Fresh weight increased by 25.65%, 30.5%, 33.00% and 35.60% at CM, CMS1, CMS2, and CMS3 respectively as compared with control. The highest dry weight was obtained at CMS3 followed by CMS2, CMS1, CM and control. Addition of organic matter as manure, proved to be an effective tool to soil fertility management in vegetables production. Perhaps this was due to improving the nutrient availability, nutrient holding capacity of soils, microorganism activity which effect of plant growth in sandy soils (Masarirambi et al., 2010; Mahmoud et al., 2013; Wendimu, 2016) . The increase in fresh weight, dry weight and number of leaf yield might be due to that cattle manure in small particle sizes has a less half-life in soil (Aryanpour et al., 2017) . 
Conclusion
In the present study, the sorption parameters of N, P and K on different particle sizes of manure indicated that maximum sorption occurred on CMS 3 for both P and K according to Langmuir and Freundlich sorption models. The physical properties of cattle manure changed by particle size fractionation from (4.76 to 0.4 mm), where the bulk density and water-holding capacity increased as total porosity decreased with decreasing particle sizes of manure. The different Particle sizes of cattle manure significantly affected bulk density, total porosity, pore size distribution, and available water in sandy soil with decreasing particle sizes
